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FOREWORD

The purpose of this document is to present the crew charts for
Apollo 10 (Mission F). These charts have been coordinated by the Data
Management Group of Mission Planning and Analysis Division with
Mr. Bill Anderson of Flight Crew Support Division and Mr. Ray Mitchell
of TRW, who supports the Flight Planning Branch FCSD under TRW task 81.
The charts are to be included in the onboard data file and are considered
to be presented in final form as of May 5, 1969.

Should any changes be made to the crew charts prior to lift-off, the
backup crew's copy of the onboard crew charts will reflect the changes
and will supersede the original charts. An operational description of
the crew charts will not be covered in this document because the charts
have already been defined in the mission techniques documents.

The following is a list of the Apollo 10 (Mission F) crew charts,
with the originator of each chart and responsible organization.

Chart 1: Launch abort curves - E. M. Henderson, FAB/MPAD

Chart 2: Listing of planned launch trajectory parameters -
E. M. Henderson, FAB/MPAD

Chart 3: TLI + 10 minute abort - B. Weber, FAB/MPAD
Chart 4: TLI + 10 minute zbort - B. Weber, FAB/MPAD
Chart 5: Nominal LOI 15 minute abort CSM/IM - C. Foggatt, FAB/MPAD

Chart 6: LOI mode I 15 minute and 5 hour abort curves, CSM only -
C. Foggatt, FAB/MPAD

Chart 7: LOI mode III abort curves, CSM only - C. Foggatt, FAB/MPAD
Chart 8: IM PDI abort maneuver - J. Bell, OMAB/MPAD

Chart O: AVO versus AeLong’ K= .4 to .0k - J. Yencharis, LMAB/MPAD

Chart 10: AVO versus AeLong’ K= .04 to .00k ~ J. Yencharis, IMAB/MPAD
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Chart 11: P37 return to earth program - corridor control -
J. Yencharis, IMAB/MPAD

Loss of communication Navigation Procedures - C. Denham, MPB/MPAD

Chart 12: Detailed sighting schedule for aborts at TLI + 4 hr
for a May 18, 1969, launch (15.5-hr return) - C. Denham, MPB/MPAD

Chart 13: Detailed sighting schedule for aborts at TLI + 4 hr for
a May 18, 1969, launch (greater than a 15.5-hr return) - C. Denham, MPB/MPAD

Chart 1Lk: Detailed sighting schedule for aborts from lunar orbit

after rev 17 for a May 18, 1969, launch (TEI to TEI plus 40 hr) -
C. Denham, MPB/MPAD

Chart 15: Detailed sighting schedule for aborts from lunar orbit
after rev 17 for a May 18, 1969, launch (EI minus L0 hr to EI) -
C. Denham, MPB/MPAD

Chart 16: Planet half-unit vectors - J. Blucker, MPB/MPAD

Chart 17: Entry Corridor - J. Burton, LAB/MPAD

Chart 18: Command module computer constant - drag value - J. Burton,
LAB/MPAD

Chart 19: Earth orbit BBA versus AAVX - J. Burton, LAB/MPAD

Chart 20: SM RCS propellant profile (total) - A. Loyd, GPB/MPAD

Chart 21: Onboard reading of IM RCS propellant remaining, percentage -
S. Mayfield, GPB/MPAD

Chart 22: SPS tailoff AV versus spacecraft weight - O. Graf, GPB/MPAD

Chart 23: ©SPS versus RCS criteria, CSM alone - minimum preburn
ullage - 0. Graf, GPB/MPAD

Chart 24: Hydrogen remaining in one tank - W. Scott, GPB/MPAD

Chart 25: Onboard readout of ascent oxygen remaining, percentage -
W. Scott, GPB/MPAD

Detailed sighting schedules for May 20, 23, 2L, and 25 launch days
will be provided to Flight Crew Support Division by the Data Management
Group in the form of crew charts on May 13, 1969.

Any questions concerning this document should be directed to
Mike Collins, Data Management Group, Mission Planning Support Office,
HU3-4908.
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Yencharis/LMAB/MPAD

4/29/69
‘ Crew chart 11.- P37 return to earth program - cotridor control.
A V376 37
F o6 33 TIG (hrs, mm, .o szc)
load desired TIG
PRO
2 Foe 6o BLANK, AV DESIRED , GAMMA EI DESIRED (l{,s,.a)

Chack desirad values
R2 coao (M av)

R2  ocoeoo ( Enray on Tarart Live )

PRo ‘
& F 05 o9 00612 STele VecTor
* w Lumae
¥ TINFLURNCE
¥ 00605 SoluTin nol
¥ Conuereen T
* o007 Come RouTinz
¥ Failed
¢ 006)0 STsiz vecTor
¥ 1s below 00K
¥ ](T AT, Tude
¥ VY32E, RIET TO |
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PAGE 2A
| ‘ 3 F o6 6l IMPRCT LAT, IMPACT LONG (or’)
(Recvcie) V32E To |
PRo
4 F o6 39 AT  TRANSFER (hasy mow, 01 sec)
(RECYcLE)  V32E To |
PRo
5 F 06 6o BLANK , VPRED, GAMMA EI (fs, -or)

(Recyet) V32 To |

‘ PRo

6 F o6 el AVXYZ (LV) T TIG C')(P‘)
(OP”O”) VO6E dot av mae. avyhable w N4o
and NSO

PRO (To 3 on {msT pes‘.)
¥ F oS 09 8005 SoluTion neT

¥ C.mue Genl
¥ 0063 FIT. Pa1i, nhGLL
‘ # wel Reached
Q0D 7 CONIC- ROUTINGE
¥ RSET FALLED
¥ V32t To !

‘ 7 F o4 0¢ THRUST  OPTION
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PAGE 3A
R) 000D 7
R2 ©000 X
X= | (sSps)

2 (Res)
PRO (It RO3 HAS BEEN CoMPLETED)

‘ 8 F 06 33 TI6 4 (has. mm, .olsec)
PRo
9 F 1 45 MARK, TFT, MGA (mack, mm-sec, .01

PRo (MGA sl To -—-00002 IF NO
TEFSMMAT  SET)

10 F 37 (4o or 41E)



1k

Prag 18
‘ P37 RETURN TO EARTH PROGRAM ~ LONG [TUDE CoNTRoL
(Cnmor USE WHeN TME To ENTRY s < 4 Ifks')

18 V37E 37¢
F o6 33 TIG (hks,mm, .0l sec)
Load deswed TTG
PRo
2 F 0¢ é0 BLANK, 4V DeSIRED , GAMMA Er DESIRED (l/y:,.of’)
‘ Load desieed 4V SpeimammiEERE
Load g 1{ en TLE
Lad 0. frs o on TEC
RZ X
PRo
X F o5 09 ocsl2. STaTe veclor m
¥ Lunar Inﬂuenu
¥ 00605  SelsTion mol
- * . CanveraenT |
‘ ¥ ooko7 Cenic gou_l’:u Fai :‘ouj
* 00610 Slile wechr s
¥ below 400K {1
¥* 3N Tude
% y3lk | RSET TO 1B
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@

PAGe 28

| ‘ 3 F 06 61 IMPACT LAT, IMPACT LONG (o°)
(QECYCLE IF LONG IS NoT WITHIN 30° oF
DESIReD . INCREASE AV DESIRED TO OBTAIN A
MORE EASTERLY LoNG, DECREASE TO ORTAIN MoORE

WesTerRlY ) V32 E TO 4B
PRO (AFTER RECORDING LONG AS Gc,)

| 4 F 06 29 AT TRMNSFER O\!S,Mm, .0} sec)
PRo
‘ 5 F 06 60 BLANK, VPRED, GAmMA EI (]Cfg, .01")
PRO
6 F ob %I AVXY2 (LV) T TIG
PRo
k F 05 09 00605  SoluTion nel
* ConveraenT
¥ 00613 FLT. PaTh Angee
) 2 vl r2ached
‘ % 00609 Come Rourima
3 Fat \.u[
¥ RSET

¥ vazeE To 18
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Phce 3B
7 F 06 6 IMPACT LAT, IMPAcT LoNG (o)
Rocoed Lon€ as 9?,
PRO
8§ F o6 3G AT TRANSEER
PRo
9 F o6 6o BLANK, VPRED GAMMA &T (ffs, o)
PRo
P F ot 9 AVXxy2(Ly) T TTe
VOGE 4oE

RZ Axoxx  Recoed as 4Vo,

(Cl\lc& To se0 |f 9,,' IS an 'acceﬂ;b.aq
Long . IF T «s V32E To IR oF
CorRiDOR CONTROL CHECKLIST AMD
LoAD AVe, w RZ)

V32 E To "

W Foe 33 TIC (hs, mn, 0! sec)
Lou‘ Same valw. , u;&é !LHT“”;
PRro

12 F 06 60 BLANK, AV DESIRED, GMM4 ET DESReD (1, o)



o )

TRGE 48
' Loal 2 desieed AV ® 00 )Cfs 7g¢a72rL

T‘nh ok ’:.ss T‘nn v 4\/., lu.cou/eJ aLou

and  recerd value as AV ( 4Ve,
musT hn nonzuo)

RZ  »xxxx
PRO

* F 05 049 SAME AS IN 2
# V32E, RSET TO

‘ 3 F 06 @i

IMPACT LAT, IMPACT LONG (o)
Record LONG  as ch
PRO
¥ F 06 39 qU TRANSFER
VRO

15 F 06 60 BLANK, VPRED, GAMMA €I

' PRo
o

6 ¥ 06 9) AVXyz () T TIG
VoG E 40t

‘ RZ  xkox (v umAG)



' 18
PAce 58

‘ 17 IF value n R2 s egual To AV 2. {ps
USe craw chanT T «'(mJ 4av, afTTeR

umpu-rma K MJ 46 LoNG wNerRE

dvo, 1S 4’—Rom 572‘) 10

Be, {mm afep 3
9?1 " " " 7
., - - i 1z
. QC-» ' 3
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Loss of Communications Navigation Procedures

1. TI+L4 hours abort (detailed schedules provided for T72.1 and 108.2
injections)

a. Make abort burn

b. Re-initialize W-matrix

c. Initiate sighting as soon as possible after abort following the
schedule given in the crew chart.

(1.) The horizontal lines represented the start of the sighting
intervals.

(2.) The vertical lines represent stars which are available for
use with P23.

(3.) The numbers adjacent to the vertical lines are the required
sightings with the given star.

(4.) Only earth horizon marks will be made.

d. Two charts are provided for each launch day; one is for a short
return time using the 72.1 injection (approximately 19 hours or less),
the second for longer returns using the 108.2 injection (19 hours or
greater). Targets for aborts from other injection opportunities are
nearly identical to these schedules with variations in star AOS
and LOS.

2. IO aborts (detailed schedules provided)

a. The first and last 17 hours of the schedule should not be changed.
b. The data in the middle of the TE leg may be moved around for rest
periods and MCC's.
c. Change to EI chart at EI-L4O
d. The key for the detailed schedule is:
Vertical Solid Line: Star/Horizon combination available for
earliest TLI (720, 1lst opportunity).
Vertical Dashed Line: Star/Horizon combinations available for
latest TLI (1080, 2nd opportunity).
Horizontal Solid Line: Sighting interval.
N: N sets of 3 marks on this star/horizon or star/landmark combination.

5. General TE optical navigation rules
a., A sighting is to consist of three marks.

b. A sighting interval is to consist of at least three star/horizon
sightings; although as many as five are advisable (five should be used at
the end of every sleep period). Observations using stars in the orbit
plane should be emphasized. One sighting using an out-of-plane star (angle =
45 degrees to the orbit plane) in every five sets is sufficient. If only
three stars are grouped together, all stars should be in plane.



5. General TE optical navigation rules, cont'd.

c. The navigation sighting intervals should be scheduled so that,
immediately following a period of length At, not to exceed 3 hours in a
non-PTC mode, five times At should be spent in a PTC mode (thermal con-
straints), provided it does not interfere with navigation sightings
which are essential for a safe entry.

d. The sextant calibration routine will be exercised at least every
half hour while navigation sightings are in progress. The sextant cali-
bration will be repeated until agreement of at least two checks (not
necessarily sequential ones) are within 0.003 degree.

e. If an abort burn is performed during translunar coast, the
W-matrix will be reinitialized to its launch value of 3,300 feet and
5.5 feet per second for onboard processing of the transearth sighting
data., Navigation sightings intervals will be scheduled every 2.5 hours,
and only star/earth horizon sightings should be made. The last sighting
will be scheduled just after the last midcourse correction at EI-3 hours.

f. The transearth navigation sighting schedule in the flight plan
is designed for a 54-hour return trajectory. In the event that the
return time is altered (i.e., early TLI because of a communication loss,
etc.) the following rules are to be followed for setting up a navigation
schedule which will ensure a safe entry:

(1.) TET through TEI+17

The nominal schedule is to be adhered to from TETI to
TEI+17. The first two batches of sightings are to be on the moon, and
the second two batches are to be on the earth. They are scheduled at
TEI+1:30, TEI+12:30, TEI+13:30, and TEI+16:00 hours. The corresponding
sightings are shown in the flight plan.

(2.) EI-17 through ET

The nominal schedule is also to be adhered to from EI-17
to EI. The nayigation sightings are scheduled at EI-16, EI-11:20,
EI-10:20, EI-T:40, EI~-5, and EI-2:20. The corresponding central body
for the star/horizon sightings is shown in the flight plan.

(3.) TEI+1l7 through EI-17

Between TEI+17 and EI-17 schedule two-thirds as many
sightings as there are hours of coast during this period. Sightings
should be scheduled in a ratio of 2 to 1, earth to moon, with a minimum
of 17 sightings during this coast period (i.e., if the time between
TEI+17 and EI-17 is less than 25.5 hours, 17 sightings will be required).
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. Mayfield/ GPB/MPAD
4/28/69

. EVENT SYSTEM A SYSTEM B
Post DOI 96 % ok %
Post phasing 93 89
Post insertion 85 82
Post CSI 9 (P
Post CDH (P T1
Post TPI 69 65
Post braking 5k 51
Post docking 51 L7

Crew chart 21 .- Onboard reading of LM RCS propellant remaining, percentage.
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Swalin/GPB/MPAD

4/28/69
Ascent oxygen

Event ' Tank 1
Switch to ascent 1 O, 100 %
Post staging 97
Post insertion 95
Post CSI 86
Post CDH | Th
Post TPI 67
Post braking 61
Post. docking 53

Crew chart 25.- Onboard readout of ascent oxygen remaining, percentage



